Abstract -The differential diagnosis between frontotemporal lobar degeneration (FTLD) and Alzheimer's disease (AD) is often challenging. Objectives: To verify the usefulness of behavioral and activities of daily living inventories in the differential diagnosis between FTLD and AD. Methods: Caregivers of 12 patients with FTLD (nine with frontotemporal dementia, two with semantic dementia and one with progressive non-fluent aphasia) and of 12 patients with probable AD were interviewed. The Brazilian version of the Frontal Behavioral Inventory (FBI) and Disability Assessment for Dementia (DAD ) were used. Results: The mean of the MMSE score was 12.4±10.7 for patients with FTLD and 11.9±6.2 for patients with AD (p=0.93). Mean scores on the DAD were 33.7±27.7 in patients with FTLD and 55.6±29.7 in patients with AD (p=0.06), while for the FBI they were 42.6±10.0 for FTLD and 16.7±11.7 for AD (p<0.01). Conclusions: In this study, FBI was found to be a helpful tool for the differential diagnosis between FTLD and AD. Although the DAD was not useful in differential diagnosis in our sample we believe it to be important for measuring the severity of the disease through quantitative and qualitative assessment of functional deficits of the patients. Key words: dementia, frontotemporal lobar degeneration, Alzheimer's disease, inventories, behavior, activities of daily living.
Behavioral and activities of daily living inventories in the diagnosis of frontotemporal lobar degeneration and Alzheimer's disease
Frontotemporal Lobar Degeneration (FTLD) is considered the second most common form of neurodegenerative dementia after Alzheimer's disease (AD) in presenile individuals. [1] [2] [3] [4] FTLD was diagnosed in 5.1% of outpatients from the Behavioral and Cognitive Neurology Unit of Hospital das Clínicas between 1991 and 2001 5 and in 5% of patients with presenile dementia from the Cognitive Clinic of Santa Marcelina Hospital. 6 FTLD includes a spectrum of behavioral and cognitive disorders characterized by degeneration of the frontal and anterior temporal lobes (Neary et al., 2005) . 7 The Consensus Criteria for FTLD 7 distinguished three variants of FTLD which reflect the predominant locus of pathology: frontotemporal dementia (FTD), semantic dementia (SD) and progressive non-fluent aphasia (PNFA).
FTD is the most common clinical presentation. 2 This disorder is characterized by alterations in behavior, personality and executive function. The core diagnostic features include insidious onset and gradual progression of loss of insight, early decline in social interpersonal conduct and regulation of personal conduct as well as early emotional blunting.
Two other clinical subtypes of FTLD have been characterized for the most prominent symptoms of the language dysfunction. PNFA is a disorder of expressive language, including non-fluent spontaneous speech with agrammatism or phonemic paraphasias or anomia. The core diagnostic features of the SD include progressive, fluent, empty spontaneous speech; loss of word meaning, manifested by impaired naming and comprehension; semantic paraphasias and/or perceptual disorders along with agnosia for faces and objects. Behavioral changes in SD are more common than in PNFA. 8 AD is the most common cause of dementia 7, 8 and is characterized by progressive impairment of episodic memory and other cognitive domains such as language, visuospatial perception, praxis or executive functions, generally with well preserved social skills. 11, 12 The cognitive deficits are responsible for progressive impairment of activities of daily living. 13, 14 Until recently, DLFT was considered a rare disorder indistinguishable from AD in its early clinical stages 13 or from psychiatric disorders, and was frequently misdiagnosed even in specialist settings. 16, 17 Accurate differential diagnosis of FTD is critical, as it has implications for heritability, prognosis, therapeutics and environmental management of patients.
Behavioral assessment is useful for diagnosing FTLD in early stages particularly in FTD cases. Liscic et al. 18 evaluated 48 FTLD patients and 27 AD patients with confirmation by autopsy. They showed that the presence of the impulsivity, disinhibition, social withdrawal and progressive non-fluent aphasia distinguished individuals with FTLD from those with AD. The performance on tests of executive dysfunction was comparable between the FTLD and AD groups. Due to this, there are studies that have advocated the use of behavioral scales in differential diagnosis between FTD and AD, and which have considered these scales better than neuropsychological tests. 19, 20 The assessment of functional ability in dementia is essential for diagnosis, 21 staging the severity of the disease, and to guide the caregiver's attitude 13, 22 . In FTLD patients, this assessment is very important because it evaluates the executive functions under an ecological model. 23 The goal of the present study was to investigate the use of the Brazilian version of the Frontal Behavioral Inventory (FBI) and the Disability Assessment for Dementia (DAD) in the differential diagnosis between FTLD and AD and the applicability of these inventories.
Methods
Patients were identified through the Behavioral and Cognitive Neurology Unit of Hospital das Clínicas, in São Paulo, Brazil. There were 12 patients who fulfilled consensus criteria 5 for FTLD (9 FTD, 2 SD, 1 APNF) and 12 patients with probable AD according to the criteria developed by the National Institute of Neurological and Communicative Disorders and Stroke and the Alzheimer's Disease and Related Disorders Association (NINCIDS/ADRDA). 24 Patients with other neurological or psychiatric disorders, systemic decompensated disease, motor limitations and hearing and/ or vision impairment were excluded from this study. All FTLD patients were using neuroleptics in sufficient dose to contain states of excessive agitation and all AD patients were using cholinesterase inhibitors.
The diagnosis of the patients was made by consensus between neurologists and neuropsychologists who were blinded to the FBI and DAD scores. The patients underwent a neuropsychological evaluation at the time of the diagnosis which included the Brief Cognitive Battery 25, 26 and Mattis Dementia Rating Scale. 27 Activities of daily living were evaluated using the Functional Activities Questionnaire (FAQ). 28 For this study, we selected only patients with mild and moderate cognitive impairment (CDR 1 and 2).
All patients underwent structural neuroimaging (CT or MRI) and functional SPECT imaging along with a battery of routine screening blood tests to exclude treatable causes of dementia.
For assessment of the activities of daily living we used the Brazilian version of the Disability Assessment for Dementia (DAD) 29, 30 which is a informant-based scale with 40 items that examines basic activities of daily living (BADLs: hygiene, dressing, continence and eating) and instrumen-tal activities of daily living (IADLs: meal preparation, telephoning, going on an outing, finance and correspondence, medications and leisure and housework) and each activity is analyzed in terms of components of performance: initiation, planning and organization. The total score is 100 and lower scores denote greater impairment.
The FBI 31 is a an informant-based questionnaire with 24-items, in which twelve questions assess deficit or negative behavior (apathy, spontaneity, indifference, inflexibility, concreteness, personal neglect, disorganization, inattention, loss of insight, logopenia, verbal apraxia and perseveration) and the others assess disinhibited or positive behaviors (irritability, excessive jocularity, poor judgment, inappropriateness, impulsivity, restlessness, aggression, hyperorality, hypersexuality, utilization behavior, incontinence and alien hand).
The FBI assesses change in behavior on a 4-point scale that incorporates severity and frequency (never=0, mild or occasional=1, moderate=2, and severe or very frequently=3). The total score is based on the summing of all 24 items with a maximum score of 72.
The Brazilian version of the FBI scale (FBI) (version available at present) was translated by two researchers (RV and VSB) from English to Brazilian Portuguese and then back translated from Portuguese to English by two different researchers (MR and JS). The translators were proficient in Brazilian Portuguese and in English to ensure the fidelity of the translation. The FBI is attached at the end of this article. This is the currently available adaptation of the scale.
The FBI and DAD were administered to the principal caregiver of the patients.
Statistical analyses were conducted using BioEstat 3.0 and SPSS 10.0 software. Comparisons of frequency data for the FTLD and AD groups were performed using the Mann Whitney test. Statistical significance was established at p<0.05.
Results
Both groups were similar in duration of disease, years of schooling and MMSE scores. Complete demographic features of the patients are displayed in Table 1 . Two FTLD and two AD patients were not submitted to neuropsychological assessment due to severity of the illness.
With respect to FBI, the score was 42.6±10.0 for the FTLD patients and 16.7±11.7 for the AD patients (p<0.01). Using a FBI cut-off score of 34, the sensitivity was 100% and the specificity was 83.3% and the area under the ROC curve (Receiver Operating Characteristic) was 0.96.
The score was higher in negative behaviors than positive behaviors in both FTLD patients (p<0.01) and AD patients (p=0.01). Comparisons of the behaviors in question in both groups are showed in Tables 2 and 3 . The scores on the DAD were 33.7±27.7 for the FTLD patients and 55.6±29.7 for the AD patients (p=0.06) ( Table  4 ). There was no significant difference between BADLs and IADLs in individuals with FTLD (p=0.11) or individuals with AD (p=0.06).
Discussion
In this study, the FBI efficiently distinguished FTLD from AD patients showing striking behavioral differences between the two groups. The area under the ROC curve was 0.96. The sensitivity was 100% and specificity was 83.3% for a cut-off score of 34.
There was a predominance of negative behaviors in both groups. In the FTLD group this finding may have been caused by the use of neuroleptics. Among negative behaviors, concreteness and loss of insight were equally prevalent in both FTLD and AD patients. In the positive behaviors, differences were seen only in poor judgment, impulsivity, restlessness and utilization behaviors with higher scores in FTLD.
There are various instruments available to assess behavioral symptoms in patients with dementia, the Neuropsychiatry Inventory (NPI) 32 being one such instrument. The NPI is one the most-used questionnaires for rating behavioral and psychotic symptoms in dementia, but was not designed to elucidate the symptoms of FTLD where several major behaviors for diagnosis of the FTLD are placed within subitems and are not scored separately.
The FBI was specifically devised to assess the behavioral disturbance in FTLD. 31 Blair et al. 33 demonstrated that the FBI was better than the NPI at discriminating FTD patients from AD patients.
Kertesz et al. 34 administered the FBI in patients with FTD, PNFA, AD, vascular dementia and depressive disorder. It was demonstrated that this scale correctly classified 92.7% of the patients with FTD with a high internal consistency (Cronbach alpha of 0.89) and inter-rater reliability (Cohen's Kappa of 0.90). These results were confirmed in a study on the validity of the Italian version of the FBI. 33 In a previous Brazilian study, Caixeta 36 used a preliminary version of the FBI test and found it to be reliable in the differential diagnosis of FTLD and AD.
The DAD was also not designed to diagnose or distinguish between different types of dementia. However, as this scale assesses activities that are related to the executive functions it was reasonable to suppose that the DAD could be used in the differential diagnosis of AD and FTLD. In our study, although DAD scores did not distinguish FTLD in AD patients, FTLD patients tended to present worse performance in activities of daily living compared to AD patients.
We believe the DAD to be important to measure the severity of the disease through quantitative and qualitative assessment of functional dysfunction impairment of the patients and not necessarily to differentiate between different types of dementia.
The DAD scale has recently undergone transcultural adaptation for Brazil, where after a back translation process, the DAD was applied to caregivers of 29 AD patients, yielding high rates of correlation and inter and intra-examiner reliability. 30 Mioshi et al. 23 used the DAD to quantify the impact on ADLs in different forms of FTLD (FTD, SD and PNFA) compared to AD patients. They demonstrated that the FTD was the most affected group in BADLs and IADLs whereas PNFA and SD patients were less impaired while AD lay between the two. Difficulties in performing ADLs are progressive in AD and involve IADLs to a greater extent than BADLs, in the early stages. 37 The main limitations of our study were the very small number of the patients and the lack of autopsy confirmation of the cases.
Our findings support the use of the Brazilian version of the FBI for the differential diagnosis between AD and FTLD. 
